Benzo[a]pyrene induction of extrachromosomal viral DNA synthesis in rat cells transformed by polyoma virus.
The effect of the carcinogen benzo[a]pyrene (BP) on the production of specific extrachromosomal DNAs has been studied in transformed rat cells containing integrated polyoma virus DNA. Exposure of cells previously transformed by the polyoma virus mutant ts-a, which codes for a temperature sensitive T antigen, to a non-toxic dose of BP (0.25 micrograms/ml) enhanced the production of free polyoma DNA at the population level. This occurred at 33 degrees C (the permissive temperature) but not at 39 degrees C, indicating that the BP effect was dependent on the function of the T antigen of polyoma virus. In the same cell system, BP did not induce the production of extrachromosomal copies of two endogenous rat retrovirus genomes, the 30S RNA virus and rat leukemia virus. Thus, the effects on integrated polyoma DNA are quite specific and do not reflect a generalized increase in asynchronous DNA replication and excision. Further studies utilizing a carcinogenic metabolite of BP, benzo[a]pyrene trans-7,8-dihydrodiol-9,10-epoxide (anti) (BPDE), on a rat cell line transformed by wild type (WT) polyoma virus demonstrate that the enhancement of polyoma DNA synthesis persists for at least 5 days after a single exposure to BPDE, despite the rapid decay of this compound. In addition, enhanced synthesis of polyoma DNA can be induced by fusion of normal rat fibroblasts previously exposed to BPDE with polyoma transformed rat fibroblasts not exposed to BPDE. It appears, therefore, that the effects we have observed are not due solely to direct carcinogen damage at the level of the integrated polyoma virus DNA, but may instead involve the induction of cellular factor(s) that act indirectly to enhance asynchronous replication of polyoma DNA.